In this study, Fe 3 O 4 /graphene nanocomposite was synthesized through a liquid-phase coprecipitation method and characterized using X-ray diffraction and Fourier transform infrared spectrometer. 
INTRODUCTION
In the last decade, advanced oxidation methods based on sulfate radicals (SO 4 -• , E 0 ¼ 2.6 V) have drawn considerable interest on account of the disposal of hazardous compounds in aqueous phase or soil due to its advantages, such as stability, simple operation, high efficiency and no secondary pollution (Tsitonaki et al. ) .
Persulfate (S 2 O 8 2-) is one of the most common and strong oxidants (E 0 ¼ 2.01 V), which can be effectively converted into sulfate radicals by the activation of heat, UV radiation, transition metal ions, zero valent metals, bimetallic and trimetallic systems (Zhang et al. ) .
Among them, the transition metal ions-induced activation of S 2 O 8 2-has been intensively studied and applied for the oxidation of recalcitrant organic pollutants because of its low energy consumption and cost-effectiveness (Anipsita- The used activator was collected by a permanent magnet, rinsed with Milli-Q water several times, dried at 80 W C for 12 h, and then used for initiating the second treatment in the same reaction system. The recycled activator would be reused for at least three other cycles.
Analytical methods
The concentrations of MB in the solution were determined using the spectrophotometeric method at 664 nm. (220), (311), (400), (422), (511), (440), and (533) FT-IR analysis persulfate concentration of 2.5 mM and 3.0 mM, respectively. This may be due to the fact that the reaction rate is limited by radical generation under low concentrations of persulfate, but by radical attraction to the dye under high persulfate concentrations.
Effect of initial solution pH on degradation effectiveness
The influence of initial solution pH was investigated on the MB degradation in the system of 0.05 mM MB þ 1.5 mM 
Effect of temperature on degradation effectiveness
It is known that the oxidation capability of persulfate is moderate at room temperature, and the formation rate of SO 4 -• is pronounced at higher temperatures due to the increased thermal decomposition of persulfate (Kolthoff & Miller ) . In general, chemical degradation of pollutants by persulfate oxidation in aqueous phase is assumed to be a pseudofirst-order reaction (Tan et al. ; Zhao et al. ) . The pseudo-first-order kinetics can be expressed as Equation (5):
where y is a constant, t is reaction time (min), k is the apparent rate constant (min À1 ), C 0 and C t are MB concentrations (mM) at t ¼ 0 and t ¼ t, respectively. As shown in the insert of Figure 6 , MB abatement via persulfate oxidation followed pseudo-first order kinetics with respect to reaction time During the reaction, the activator was stable without significant leaching of iron into water.
